Appl. No. 10/022,980 ■ 

Amdt.AF dated October 16, 2003 

Reply to Final Office Action of August 26, 200J 

Amendment s to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listin g of Claims 

1. (cancelled) 

2 (currently amended) a djrect^uTrent m otor , c omprising; 

pitch of a firs ^ predetermined angle; 

„„ , m - coUi wherent each coil is wffiditl different group of teeth . 

having^ie^^ 

the armature coils form a n armature; 

a^!uxalitv_pfm^^ 
hetween. wherein each mapriet includes: 
a main portion; 

an extended por ti™ extending from the main portion! 

p^ondjh^^ 
t^djh^^ 

the armature; 

nut Men - - ^ of se^ents^enUb ^ems are connected ,0 

each coil* 

7,.-:- stashes whjsh - contact each segment wherein the hn.shes sn pply curr entto 

ae^oikJ 1. ibi — tedn dgring eommntatio ^h hn.sh establishes a sho rt 

£isuj Hn m aai 3 ^^^ 

flnwin p throug h the coil: and , , 

,„ , „, .... arion is ^rte d for a -roup of teeth, the jorwjjrdmg end of the firs. 

^aUUnJ^efih^^ 
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i^Aemtarm^ 

magnets; , , , * 

^to^^n«*M~**»*** wherein ,he ™** ° f ,Mth bel °" gmS 
the same group is represented by n, wherein the circumferential iength of the main portion of 
each magnet corresponds to a second predetermined angle, wherein the second predetermined 
angle is determined such that, when the circnmferentia. center of the firs, tooth is ahgned w,«t 
,„e mos, forwarding portion of the main portion in me rotation direction of the armature, the 
most trailing end of the main portion in the rotation direction of me armature is circumferenhally 
located between the nth tooth and the (n-l)th tooth. 

3 (currentlj I' d) ft nirrrt — eaUngjor comprising; 

mMmm , ,.„.. g, „,s a plurality of teejhjhejeei h being armngeu a, a 

r twli of a first Bsdeamjned. angle; 

!,„ m . f ijs wherein e a ch coil is wound about a different group, of teeth 

^ving^r^n^^ 
Mtt, fat the rotation direcj oninoneo f me teeth r ron ps and wherein t he^amreco^ 

t he, armature coils form a n armature; 

a^uralia^OnaEteis^^ 
between, wherein each m ^et includes: 
a main portion; 

™ extended rjortjon extending from the main portion; 

ajir^knux^^^ 

p^nd^^ 
t^ndthe^^ 
the armature; 

^ ,„Mch has a Plurality oJsegmenBA m-n fee segmenjs are connected Jo 

each coil* 

„ f w„„s which act each segme nt w herea the brushes supply current t o 

f .. ^ jhe stents, wherein, Jming^m^ tinu each hmsh establishes a short 

r— • ator segments. mereby^m^^ 

flnwinff through th e coil; and 
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!,„,!„ m m is flSisd to EM Qftetti forwarding endoftefiM 

... - M ^ M ft, firs, ,oo,h MatoalMflU MI ft—to ^.ion m me ^ 
.„,, ,, n. In — ofjhe amffla is M .m^L^M^mLMM^ 

magnets; , 

a^^h^e^ m utu ra ^uJiiiLtn *f 1 "herein *• "tain P«*» ° f 630,1 magne ' 
incudes a seeond weak flux par,, wherein ,he second weak flux par, is spaced from tire firs, 
weak flux par, by an angle ,ha, corresponds ,0 tire firs, predetermined angle muhrphed by an 
integer, and wherein the flux of me seeond weak flux pan increases in a direction opposrte to me 
rotation direction of the armature. 

4 (original) The direet-current motor according to claim 3, wherein the second 
weak flux part compnses a plurality of second weak flux parts, and wherein the second weak 
flux parts are located in the main portion of each magnet. 

5 (original) The direct-current motor according to claim 3, wherein the first weak 
flux part and the second weak flux part are formed by removing part of the inner surface of the 
main portion of each magnet. 

6 (original) The direct-current motor according to claim 5, wherein me volume of 
par, removed for fonning the second weak flnx pari is equal to me volume of par, removed for 
forming the first weak flux part. 

7 (currently amended) The direct-current motor according to claim2 etata-i, 
wherein tire number of teeth belonging ,o the same group is represented by n, wherem the 
eircumferentia. length of me main portion of each magnet corresponds to a second 
predetermined ang.e, wherein tire second predetermined angle is determined such mati when the 
circumferential center of the firs, moth is aligned with the mos, forwarding portion of the man, 
portion in the rotation direction of the armature, the mos, uniting end of the main portron m tire 
rotation direction of the armature is aligned with me forwarding end of me nth tooth m the 
rotation direction of the armature. 
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8 (currently amended) The direet-enrrent motor aeeording to eMm2 etan-K 
wherein the nnmber of teeth belonging to the same group is represented by n, wherein the 
circumferential length of the main portion of eaeh magnet corresponds to a secon 
predetermined angle, wherein the second predetermined angle is detained such tha, when th 
Inferential center of the first tooth is aligned with fine most forwarding portron of the mm 
portion in the rotation direction of fire armature, the most trailing end of the marnportron ,„ 
Lion direction of the armature is afigned with the trailing end of the („,),h tooth tn the 
rotation direction of the armature. 

9 (currently amended) The direct-current motor according to clatarj! etata-h 
whereru the pitch of fire segments is e,ual to fire pitch of fire teeth, and wherein an .angle .that 
corresponds to the contacting width between eaeh brush and each segment ,s ecmal to the prtch 
the teeth. 

,0 (currently amended) The direct-current motor according to clairrU ete»-l, 
wherein fire number of the magnets is two, and wherein the magnets are symmetric wrth respect 
to the axis of the armature. 

U (currently amended) The direc^urrent motor according to claimJi start 
wherein fire fust weak flux par. is formed by removing part of the outer surface of fire mam 
portion of each magnet. 



12. (cancelled) 



13. (cancelled) 



14 (currently amended) A riirrrt-nirrer.t motor, comprising! 

pitch nf a first p jedefflmaed angle; 

^Z^c f rtiu- - herein each coil is wound ,hn«t a different prou p of teet h 

fca^^ajredste^^ 
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• „f th* tPPtli otouos and w herein the armature core and 
position in the rot ation directton m op e of the teeth groups, 

t he armature coils form an armaturei 

iMtMjmsm ^mM na gnaa face each otewiihjhe annalurc m betwee n, 

wherein each magnet includes: 

, m .:. eorto, whaeia the ctoumferenJiaUengiiLo f M P"*™ corresponds jo j 

^e^d^minedjag!^^ 
I e SIS e J1 M toJ! ^^ 
aU^MwiflaJ^n^^ 
^auue.ftear-^^ 

d fa.nri.llv l ocjjted between the nth tooth aid .he (n-U3i tooth ; 

an artaided port'"" ^tending from th e main portion; 

efaMteMiMt M the fig! weak te par, extends alon^oneMchP-f 
„,. t -., - ... te of the firs, weak teaHl W I™ *° rotatio n 
direction of the armature; 

e ach coil; , , _ 

^,,,,11,,, h, hirh act each segneA wherein ftejaustou^^ 

fte^»h^^ 
cfrcijiU^ll^^ 
flowing throu gh the coil: and 

wherein^hen^omm^^ 
ha teeth group i s aliped with the first weakjtoarto f one of the magnets; 

fhuJu^iL... -rtnrtn, wherein the main pOrti0 " ° f ^ ma8n 

includes a second weak fiux par,, wherein the second weak flux par, is spaced from the first 
weak flux pari by an angle ft* corresponds to the firs, predetermined angle muluphed by an 
integer, and wherein the flux of fte second weak flux par, increases in a direction oppos.te to the 
rotation direction of the armature. 
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15 (original) The direc.-current motor according lo claim 14, wherein .he second 
weak flux part comprises a p.nraUry of second weak flux parts, and wherein me second weak 
flux parts are located in the main portion of each magnet. 

16 (original) The direct-current motor according to claim 15, wherein the firs, weak 
flu x part and me second weak flux part are formed by removing part of the inner surface of the 
main portion of each magnet. 

17 (currently amended) The direct-current motor according to clajrnU e4**44, 
wherein the pitch of fire segments is «,ual to .he P i.ch of the teerh, and wherein an angle *a« 
corresponds to fire contacting width between each brush and each segment is euual to the pttch 
the teeth. 
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P F M A R K S 



Appheants have careM.y reviewed ,he Fina. Offiee Action maUed Angus, 26^ 
•, «„„ i s resoeetfully guested in light of the above amendments and the 
Favorabl e oeeons , «a,,on ^ * ' ^ „ limitations of cl ai m , 

fohowng comments. Ctams 2, 1 ^ ^ 

dependencies while claims 1, 12 and Amendment 

no new issues have heen raised as a result of these amendments. Thus, entry 

After Final is respectfully requested. Applicants note with appreciation that claims 2-1 and 

17 have been indicated to be allowable. > rtiono f claims 1 12 and 13 under the 

Applicants respectfully traverse the Examiner's rejection of claims 1, 

contact the undersigned attorney at (612) 677-9050. 

Respectfully submitted, 



Hiroyuki Harada et al. 
By theifAttorney, 




Date: ^Zi2/i^ b^vTdMTCrompton, keg. No. 3 ^ 

CROMPTON, SEAGER & TUFTE, LLC 
1221 Nicollet Avenue, Suite 800 
Minneapolis, MN 55403-2420 
Telephone: (612)677-9050 
Facsimile: (612)359-9349 
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